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In western Kansas the main grasshopper problem has been the pro-

tection of newly sprouted fall-seeded wheat from marginal damage by
the second generation of Melanoplus mexicanus mexicanus (Sauss.).

The popular method of control has been to spread poisoned bran-sawdust
bait along the margins of the winter wheat as soon as it sprouts and as

many times thereafter as is necessary. This control method has
become a regular fall farm practice and. so routine that some farmers
have spread bait along wheat margins where no grasshopper infesta-

tions occurred.
There are two important reasons why a different control method

should be developed to take the place of the fall baiting: (1) Bait

materials are becoming more costly and difficult to obtain, and (2)

although baiting may offer some protection to the current fall-seeded

wheat, it does not reduce the general infestation appreciably. Only a

small part of the infestation is reached in the marginal baiting.

Problem of the Two Generations

The situation in western Kansas is of special interest because of

the two generations of mexicanus . The first generation develops in the

spring and early summer, when the winter-wheat crop is too far advanced
to be threatened by any but severe infestations, and the average farmer
gives the matter little concern. Interest in grasshopper control is not

aroused until the second generation develops in the late summer and
fall as a direct threat to the new winter-wheat crop.

The first generation hatches in the margins and stubble fields during

April and May, and the grasshoppers reach the adult stage early in June.

The hatching periods at Tribune, Kans., and also, for comparison, at

l/ This work was conducted in cooperation with the Bureau's
Grasshopper Control Project.
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Dispersal and migratory flights occur during most of the adult

period for both generations. For the first generation they take place

when the air temperature is 80° F. or above,, whereas for the second
generation some of the heaviest flights have taken place when the

temperature was as low as 70°.

Nymphs of the first generation will move into and all through an

adjacent wheat field, but those of the second generation will remain
close to the margin of wheat near the place where they hatched. For
the first generation the nights are warm and the wheat is tall. For the

second generation the nights are cool and the wheat is short, and the

best protection from the cool nights is provided by the bordering tall

weeds or sorghum plants.

From the first time a second generation of mexicanus was recognized
in western Kansas, it was recorded that both nymphs and adults were
noticeably smaller than those of the first generation. In 1941 measure-
ments of the pronotum, hind femur, and tegmina proved that all of them
were significantly longer in the first generation than in the second. This
was true again in 1951, when measurements of the second-generation
adults proved them to be smaller than the first generation and also

than some first-generation adults collected in Montana in 1927.

In 1952 the second-generation nymphs and adults appeared to be as

large as the first generation. Here again the same measurements were
made of the second generation, but both males and females proved to

be as large as the 1927 Montana and the first-generation 1941 Kansas
specimens. No measurements were made of the adults of the first

generation in Kansas in either 1951 or 1952. However, measurements
of the fifth instars of the second generation in 1951 were smaller than

those of either the first or second generations in 1952. There was
little difference in size between these nymphs of the 1952 first and
second generations at Tribune.

Measurements of the adults and fifth-instar nymphs are given in

table 1. In all three measurements of male and female adults the

differences between the Kansas 1952 second generation and the Kansas
1941 and 1951 second generations are highly significant but the differences

between the second generation of 1952 and the first generation of Montana
1927 and Kansas 1941 are not significant. The reasons for these differences

are not known, but in the past largeness has been associated with the

migratory, or outbreak, phase of mexicanus . Heavy flights of these

large second-generation adults were observed in western Kansas on
October 3, 1952, some of which in limited areas equaled in density

the devastating swarms of 1938 and 1939. On one quarter section

15 miles southwest of Tribune most of the volunteer wheat was de-

stroyed by a swarm of these migrating adults.
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Fall Spraying to Protect Winter Wheat

During the fall of 1951 in Stanton, Hamilton, and Greeley Counties,

observations were made on the effectiveness of marginal spraying with

aldrin to protect fall-seeded wheat from damage by second-generation
mexicanus . Altogether 19 sections of farmland were included in these

observations. All the spraying was done by plane at the rate of 3 ounces
of aldrin in 1 gallon of fuel oil per acre. For each job 1 and sometimes
2 strips, each 50 to 60 feet wide, of infested volunteer wheat or grain

sorghum bordering the winter wheat were treated. At the time of

spraying grasshopper damage was limited to the first 2 rods of wheat,

and the plants themselves were either sprouted or had just passed the

3-leaf stage of development.
With the one application marginal infestations of 10 to 25 grass-

hoppers per square yard were reduced to less than 1 per square yard,

and damage was checked at once. The sorghum fields, many of which
measured 0.3 mile wide by 1 mile long, had infestations averaging 3 to

10 per square yard. The sprayed marginal strips remained low in

infestation, less than 2 per square yard, for 9 to 19 days or until

October 2. On that date a strong northwest wind, 25 to 30 miles per
hour, blew new second-generation adults into the sprayed strips and
adjacent wheat margins, increasing the infestations there to 6 to 8

per square yard with a recurrence of some damage. These adults

came from infestations within a half mile of the wheat margins.
In two alfalfa fields, 80 and 40 acres, sprayed with aldrin August 30

and September 1, respectively, the infestation remained at until

October 2. After the wind, infestations averaged 2 to 3 per square
yard and as high as 5 to 10 along the north margins of the fields.

Some residual action of the insecticide was observed among those

adults that were blown into strips that had been treated 19 days before.

About 3 percent showed typical effects of the aldrin. In other places

good residual action was observed up to 10 days after application.

On one farm of 4 sections, 9 miles of wheat margins, or 64 acres,

were sprayed twice with aldrin at 3 ounces per acre, on September 14

and 29. All grasshopper infestations were eliminated. The cost was
$80 for each application.

In the general area most of the farmers were using poisoned bait

to control their grasshoppers. Conclusions drawn from these observa-
tions and from conversations with farmers were that those who figured

control costs on the price of a sack of bait only, excluding any valuation

of their own time, would go on using bait. Others who valued their time

more than material costs and had the money to do it would go on spraying.

The latter accepted the overall cost of the custom spray job as a part of

their overhead even though spraying was more costly than baiting.
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quarter-mile long, was it necessary to apply the spray a second time
and then only because some mechanical difficulties reduced the dosage
in the first application.

At the time of the first spraying surveys were made of the farmland
in the 15-mile-square district surrounding the spray area. Only three

other places of limited size had infestations comparable to those on the

spray area, and each involved two to four sections of farmland. Two of

these were selected as check areas, one of two and the other of four

sections (fig. 3). Early in the season the two-section area had infesta-

tions of 100 to 150 grasshoppers per square yard in some of its margins,
but there were only 10 to 50 per square yard in the four-section area.

On two other areas, in Hamilton and Stanton Counties, both selected

for the same purpose as the Tribune area, no infestations developed.

The reason is discussed under "Cultivation as a Control Measure in

Western Kansas," page 8.

The Second Spray Operation

On June 26 and 27 another intensive survey was made of the Tribune
area. At this time the wheat harvest was within 10 days of completion.

Most of the weedy margins treated early now contained 10 to 20 adult

grasshoppers per square yard. Examinations of these places showed
that enormous numbers of adults had been destroyed by the residual

action of the aldrin as they moved back from the ripening and harvested
wheat fields. This movement and action must have been continuous

since the area was last visited on June 6. Proof of this lay in the fact

that the dead adults were in all stages of decomposition and desiccation

and that an occasional sick or recently dead grasshopper could be
observed. Since there were no adults present when these margins were
sprayed, those now found dead must have come from the fields. They
numbered 10 to 200 per square yard in places, and in some depressions
in the ground they were piled up in even greater numbers.

Most of the residual action was gone by June 26, and it was deemed
advisable to spray the margins again. On July 2, 250 acres of infested

margins were sprayed by plane at the rate of 4 ounc es of aldrin in 1

gallon of fuel oil per acre (see fig. 2). The spray strips were 3 rods

wide. It took 1 hour and 20 minutes to do the job. It was done by a

commercial operator hired by one of the farmers living in the area.

The total cost for oil and application was $250, or $1 per acre.

The Bureau furnished the aldrin.

This second spraying reduced the infestations to 1 to 3 per square

yard in the margins treated. On July 2 some dispersal flights were
observed. The area was again visited on August 10, but there seemed
to have been no reinfestation from the first-generation adults even

though some dispersal flights were again observed.
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Most of these places were worked 1 to 3 times before and during the

hatching period, and all the green food was destroyed by intense culti-

vation to keep the weeds down. Previous observations recorded for

similar conditions in northern Montana showed that newly hatched
mexicanus nymphs had starved to death because green food was not

within easy reach. The season in western Kansas was particularly

favorable for early intensive cultivation, which is probably the reason
why the general situation was one of light and spotted infestation during
the first generation.

It is therefore believed that these cultural practices are of great

importance in the control of grasshoppers in this area. A large portion

of the farming in western Kansas is being done by nonresident, or so-

called "suitcase, " farmers, who are speculating and capitalizing on
favorable economic and weather conditions. If these conditions change
and large profits cannot be realized, many quarter sections of stubble

will be left to grow up into weeds. Grasshoppers will promptly build

up in these idle stubble fields. In the Dakotas in the thirties when one-
third of the wheat was taken out of production, this species built up to

the biggest outbreak of grasshoppers seen in modern times. The situa-

tion in western Kansas bears watching

Conclusions

The dispersal flights of both generations of mexicanus in the vicinity

of the Tribune spray area leveled off the infestations on and near the

area and made it difficult to evaluate the good accomplished by the two
sprayings of the first generation. The results of eliminating all infesta-

tions on an area 20 sections in size can be neutralized by these flights.

Nevertheless, this need not prevent making certain recommendations
and expecting good results in emphasizing the control of the first genera-
tion. It is important that the previous year's sorghum and wheat-stubble
fields be thoroughly worked to reduce the problem to one of marginal
infestation. Then aerial spraying of the field margins, including strips

up to 30 rods wide into the wheat, when most of the first-generation

nymphs are still concentrated along the edges, will eliminate most of

the infestation. This application should be made the latter part of May,
before adults appear. The residual action of this first application will

eliminate large numbers of adults as they move into the sprayed margins
from the ripening and harvested wheat. The recommended dosage for

this early spraying is 2 ounces of aldrin per acre. If done with ground
equipment, the coverage is uneven and as much as 2.5 ounces per acre
may be used. Aerial spraying will permit wider marginal treatment

and more uniform coverage, and an average dosage of 2 ounces of aldrin

per acre is more likely to be obtained.
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